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Indian Standard 

CODE OF PRACTICE FOR 

DESIGN AND CONSTRUCTION OF NAILED 

LAMINATED TIMBER BEAMS 

0. FOREWORD 

0.1 Thb Indian Standard was adopted by the Indian Standards Institution 
on 12 December 1968, after the draft finalized by the Building Construc- 
tiorf Practices Sectional Committee had been approved by the Civil 
Engineering Division Councih 

0.2 Due to non-availability of seasoning plant facilities for large sized 
timbers^ skilled workmanship, eauipment for g:ued laminated work and 
facilities for proper application or synthetic resin glues, nailed laminated 
timber construction may be used at a much lesser cost in the field bf 
timber construction using different fasteners. ^ The nailed laminated timber 
beams are built up using ordinary wire nails to join together short pieces 
of planks of normal thicknesses and widths in vertical position^ The thick- 
ness of such beam may be a multiple of the individual planks. The short 
length planks shall be so arranged as to form a 1 eam of^ required span. 

0.2.1 Research has been carried out on various types of nailed lami- 
nated timber beams at the Timber Engineering Branch of the Forest 
Research Institute, Dehra Dun, 4o arrive at the efficiency in stiffness and on 
the basis of the same the recommendations in this standard are specified. 

0*3 In the formulation of thb standard due weightage has been given to 
international co-ordination among the standards and practices prevailing 
in different countries in addition to relating it to the practices in the field 
in this country. 

0.4 This code of practice represents a standard of good practice and, 
therefore, takes the form of recommendations. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance 
with IS: 2-1960*. The number of significant places retained in the 
roimded off value shall be the same as ths^t of the specified value in 
this standard. 



*Rulet for rounding off numerical valuer ( nviud ) . 
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1. SCOPE 

1.1 This standard covers the design and construction of nailed laminated 
timber beams. 

2. METHOD OF ARRANGEMENT 

2.1 The beam is made up of 2 to 3 cm {set 4»i) thick planks placed 
vertically with joints staggered in the adjoining plamtt with a minimiim 
distance of 30 cm. The planks are laminated with the hdp of wire naik 
at regular intervals to take up horizontal shear developed in the beam 
besides keeping the planks in position ( sm Fig. 1 ). 

3. MATERIALS 

3.1 Species of Timber — The nailed laminated beams are generally 
fabricated from species of timber which are used for solid beams and pur- 
lins {see IS : 883-1966* ). Mixed sjpecies from different groups may also 
be used for fabrication of nailed laminated beams, fiNrwmch the strength 
properties ( working stresses ) shall be taken of the lower grade species. 

3.1.1 The specification of timber shall be structural timber conforming 
to IS : 3629-19661. Care shall be taken that serious knots do not occupy 
the tension zone of beams. For permissible defects like knots, shakes^ etc, 
in nailed laminated timber beams, details given in IS : 3629-1966t shall be 
followed. 

3.2 Naila — Nails used for laminated planks shall conform to 
IS : 723-1961:}:. In case of coastal areas with saline climates, galvanized 
wire nails shall be used instead of ordinary wire nails. 

3.2.1 In some of the soft wood species it is possible to drive the nails 
without any prebore, but in all the hard wood and other soft %voods, pre- 
bore is essential to avoid splitting of planks. In such cases the diameter of 
prebore shall be lesser than the nominal diameter of nail bv at least 0*5, 1 
and 1*5 mm in very hard woods, hard woods and soft woods, respectively. 

4. SIZE OF PLANKS AND BEAMS 

4.1 The plank thicknesses for fabrication of nailed laminated beams 
recommended are 2*0, 2*5 and 3*0 cm. 

4.2 In case of nailed laminated beam the ma-rimmn depth and length of 
the plank shall be limited to 25 cm and 200 cm respectivdy. 



*Cndi> of practice for design of structural timber in buUdiag ( mcmW minm ). (Since 

revited). _ 

tSpecificatibn for structural timber in building. 
tSpcciiication Tor mild steel wire nails. ( Since revked ). 
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43 In order t^ obtain different overall thiclpiesses of the beam, the num- 
ber and thickness of the planks to form vertical nailed laminated beams, 
and also type and size of wire nail shall be as mentioned in Table I. The 
protruding portion of the nail shall be cut off or clenched across the grains. 



TABLE 1 NUMBER AND SIZE OF PLANKS AND NAILS FOR 
NAILED LAMINATED BEAMS 



Sl 
No. 


OVUAU. 
TmOKNBIS 

OP Beam 


No. OP 
Planu 


TnacNWOP 
EaohPilank 


TyP-B AND SiZB OP 

Nao. to ai UoD 


(1) 


(2) 


(3) 




(4) 


(5) 


i) 


5 


2 




2-5 


75 nun long and 3*75 mm dia 


ii) 


6 


3 




20 


do 


Hi) 


7 


3 


{ 


2 X 2-5 \ 
1X20/ 


do 


iv) 


8 


4 




20 


100 mm long and 4-0 mm dia 


V) 


9 


3 




30 


do 


vi) 


10 


4 




25 


125 mm long and 5*0 mm dia 


VJi) 


11 


4 


{ 


3 X 30 \ 
1X20/ 


do 


viii) 


12 


4 




30 


do 


ix) 


15 


5 




30 


150 mm long and S'O mm dia 



NoTB — A number of combinations of the different thickDestet of planks may be 
adopted as long as the minimum and maximum thickneu of the planki are adherra to. 



5. DESIGN CONSIDERATION 

5.1 Nailed laminated beams shall be designed in accordance with 
IS: 883-l%6*- 

5*2 Deflecdon — The deflection in case of nailed laminated beams, joists, 
purlins, battens and other fiexural members supporting brittle materials 
like gypsum, ceiling slates, tiles and asbestos sheets shall not cfKceed 1/480 
of the span. The deflection in case of other fiexural members shall not 
exceed 1/360 of the span in case of beuns and joists and 1/225 of the 
freely hanging length in case of cantilever^. 

*Code pf practice for design of structural timber in building ( i$eand rmtm )• ( Since 
revised). 
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53 Eff»ctiv« Span 

53.1 Fmly Supported Beam— In case of freely supported beams, the 
effective span shall be the distance between the centres (^supports, or the 
clear distance between supports plus effective depth of beam whichever is 
smaller. 

53 J2 Continuous Beam — In case of continuous beam, if the width of the 
support is less than 1/12 of the clear span, the effective span shall be as 
given in 53.1. If tne supports are wider than 1/12 of clear span or 
600 mm whichever is less, the effective span shall be taken as unden 

a) For end span with one end fixed and the other continuous or for 
intermediate spans, the effective span shall be die clear span 
between the supports; and 

b) For end span with one end free and the other continuous, the 
effective span shall be equal to the dear span plus half the effective 
depth of beam or the clear span plus half the width of the 
continuous supports, whichever is less. 

5.4 Permissible lateral strength of mild steel wire nails shall be as given ib 
Table 2 for Indian species of timber, which will apply to nails that have 
their points cut flush with the faces. For nails clenched across the grains 
the strength may be increased to 20 percent over the values for nails with 
points cut flush. 

5.5 A worked example for method of design of nailed laminated beam is 
included in Appendix A. 

6. FABRICATION 

6.1 An initial camber of 1/160 of the span shall be given to the beam to 
prevent undue sagging due to creep of timber and slljp (Snails. Gunber 
shall be obtained by number of intersecting straight linet giving a simple 
curve, 

6.2 Joints in the planks on the adjacent rows shall be sjtaggered at a 
minimum distance of 30 cm and maximum distance of 60 cm, prefierably 
the distance may be kept at 45 cm. 

63 Spmciiig«f Nails 

63.1 A minimiun number of four nails in a vertical row at regular 
interval not exceeding 7*5 cm to take up horizontal shear at well as to keep 
the planks in position shall be used. Near the joints of the planb thn 
(Stance may, however, be limited to 5 cm instead of 7*5 cm. 

63.2 Shear shall be calculated at various pointM of the beam and the 
number of nails required shall be accommodated within the distance equal 
to the dqpAi of the beam, with a mininium of four nails in a row at a 
standard horizontal spacing as shown in Fig. 2. 
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633 If the depth of the beam is more, then the vertical intermediate 
spacing of nails may be increased proportionally. 

63.4 If the nails required at a point is more than that can be accom- 
modated in a row, then these shall be provided lengthwise of the beam 
within the distance equal to the depth of the beam at standard lengthwise 
spacing. 

B3Ji For nailed laminated beam minimum depth of 10 cm for 3*75 mm 
and 4 mm dia nails and 12*5 cm for 5 nrni dia nails shall be provided. 



TABLE 2 SHEAR STRENGTH VALUE OF NAILS FOR DESIGN 




OF NAIL LAMINATED BEAMS 






{CUttu»5A) 








Spbcdu 


Strknotr m 

_r r u^ 


: Nau m kg 


Trade N»me« 


Botanical Namct 


3-75 and 4 mm 


5 mm dia 






dia NaiU 75 and 


Nails 125 and 






100 mm Long 


150 mm Long 


(1) (2) 


(3) 


(4) 


(5) 


1 aamri 


Amaera wallickii King. 


190 


275 


2 aid* wood 


Ancgtissus latifolia Wall. 


200 


290 


(UkU) 








3 lNibta> 


Acacia arabica Willd. 


155 


255 


4 iMhcr* 


Termirudia bellirica ( Gacrtn. ) 
Roxb. 


100 


145 


5 biJMia 


PUrocatpus marsupium Roxb. 


150 


220 


6 Urc|i 


B$hda spp. 


130 


190 


*7 bUcb chvgliun 


Terminaita ynanii King. 


225 


325 


8 blAcfcalrte 


Aibizzia oioratissima Bcnth. 


140 


205 


*9 bonsiim 


Pkoebi spp. 


120 


175 


•10 champ 


Michilia spp. 


130 


190 


*11 aunphor 


Cinnmnomum spp« 


120 


175 


(cionamon) 








12 cliickr«*By 


Ckukrasia tabularis A. Ju«s* 


245 


355 


{maOMmmn) 




/ 




13 chlUiiai 


Schima wallichii Korth. 


175 


255 


•14 cWr 


Finns roxburghit Sargent. 


no 


160 


15 cypre«» 


Cupressus torulosa D. Don. 


60 


90 


•16 deodar 


Ctdrus dtodara D. Don. 


140 


205 


•17 dlMtnan ( M.P. ) Crtwis Hliaefolia,\^\. 


280 


405 


18 dluunan ( U.P. 


) Gnwia wiiia,VM. 


ISO 


190 


19 eacalyptua 


Eucalyptus cu^moidcs 


165 


240 


•Speciei require no preboring for nail penetration. 




{Cotituttud 
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TABLE 2 SHEAR STRENGTH VALUE OF NAILS FOR DESIGN 
OF NAIL LAMINATED BEAMS - Qmid 


St 

No. , 

Trade Names 


Spbcus 

A. 


Stunotu fu Nail m kg 

„ ^ — 


Botanical Names 3*75 and 4 mm 
diaNaib75and 
' 100 mm Long 


5 nun dia 
Nails 125 and 
150 mm Long 


(i) (2) 


(3) 


(4) 


(5) 


*20 fir 


Ahiis pindrow Royle. 


80 


115 


21 gunarl 


Gmitina arborea Roxb. 


80 


115 


*22 gcadhalipoma 

( A«8am) 


Cidf$la spp. 


110 


160 


23 gntjui 

( Andaman ) 


DipUrocarpus spp* 


185 


270 


24 liollQck- 


Timinalia myriocarpa Hcurck ct 
Mucll. Arg, 


130 


190 


25 hoUiMf 


DipUrocarpus macracatpus Vcsquct 


170 


250 


26 inl 


Xjl%a)ylocafpaTz\xh. 


235 


340 


27 JUIMB 


Engmia spp. 


150 


220 


*28 kaa 


FimuixcsUaVfBa. 


70 


120 


29 kMfwd 


QdUmc $xcitsa Wight 


115 


165 


30 kohto 


Atbizia Uhhick Benth. 


200 


290 


31 knram 


SchUkheta Itijuga Willd« 


230 


335 


32 lamiwd 


Duabanga smnttaiwidts Buch.-Ham. 


150 


220 


33 Icndl 


iMgifsirotmia pannfiora Roxb. 


190 


275 


*34 mango 


Mmgijita indica Linn. 


100 


145 


33 mcaiin 


Misuaferrea Linn. 


260 


375 


36 <Mik( Assam) 


QjiiTcus spp. 


280 


405 


37 o«k(U.P.) 


Quercus spp. 


110 


160 


38 pndnak 

( Andaman ) 


Pttrvcarptis dalbirgiaidis Roxb. 


190 


275 


*39 pooa 


CaUphyllum spp. 


160 


230 


40 mmin 


Tirminalia Umuntosa Wight ct Am« 


160 


230 


41 •nlai 


Baswillia s0rrata Roxb. 


120 


175 


42 ■•1(U.P.) 


Shona fobusta Gacrtn. f. 


100 


145 


43 ••adaa 


Ovjcmut dalbtTgimdts Bcnth. 


170 


250 


44 silver onk 


CrmtUa robusta A, Omn. 


120 


175 


45 tc«k(U.P.) 


Ticlona grmdis Linn. f. 


140 


205 


*46 tooa 


Cidnla spp. 


150 


220 


47 wrlam 


Biuhofia Jaoanicaf Blume 


130 


190 


48 wklls clM^laa 


A Tirminalia bidaU Stcud. 


180 


260 


Note —The abear »tmjgth values of 125 and 150 mm nail are tenutivelv ba^d on 
limited tetti, that i«,45 percent above thoae of 75, mm or 100 mm nail of 3-75 mm dia. 
•Species require no prc^mring for nail penetration. 
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APPENDIX A 

{Clause 5.3) 

DETERMINATION OF STANDARD SECTION OP NAILED 
LAMINATED TIMBER BEAMS 

A.I. PROBLEM 

Aml.l To determine a suitable section of nailed laminated timber beam of 
' kokko ' timber, ( Albizia lebbeck Benth ) for an effective span of 4*0 m and 
spaced 1 m apart in a single joisted floor with floor boards of 25 mm 
thickness. 

A-2. DESIGN DATA 

A-2.1 The design data is given below: 

a) Modulus of elasticity of dmber « 112 tonnes /cm' 

=«112 000kg/cm» 

b) Intensity of liveload as given in IS ; 875-1964* =» 75 kg/m* 

c) Intensity of deadload for timber beams and planks « 640 kg/m* 

d) Safe working stresses for * kokko * timber as given in IS : d83-1966t: 

1) Extreme fibre stresses in bending and tension 

/, « 134 kg/cm« 

2) Compression parallel to grains 

/,« 88kg/cm« 

3) Horizontal shear stress 

A, aa 1 1 l^/cm* 

A^. CALCULATIONS 

A-3.1 Referring to 7.8 of IS : 3629-1966^ for seasoned timber having 
moisture content not more than 18 percent and minimum thickness below 
10 cm, an increase of 20 percent in strehgth values listed in Table 1 of 
IS : 883'1966t may be allowed for bending and compression values for 
inside locations only. 

Therefore, permissible working stresses for bending and tension 
= 134 + (20 percent), 
» 161 kg/cm', and 



*Code of practice for structural safety of buildiagt loadiog standards ( rnUid). 

-f Code of practice for design of struciural timber in buiMiag ( siemd nuism ) . (.SSaoe 
revised). 

^Specification for structural timber io buildings. 

10 



ISt4983*1968 

for compression parallel to grain, 
/, = 88 + (20 percent ) 
' « 105'6 kg/cm* 

A-3.M Referring to 5.l2 of IS : 883-1966*. the permissible liveload 
shall be reduced to thr^-fourth of the value given in IS : 875-1964t which 
is equal to three-fourth X 75= 56 kg/m*. 

A-3.1.2 Restricting width of the beam to 1/50 of span as recommended, 
the minimum width required shall be 8 cm. 

Therefore, the assumed beam size shall be 100 x 155 mm ( sie Fig. 1 ) 

Therefore, the sectional modulus: 

.^« 1/6 X 10 X 15*5 X 15'5cm« 
c= 4004 cm» 

A-4. LOAD FOR A PANEL 

A-4.1 Deadload' — It shall be calculated as given below: 

a) Self-weight of 25 mm thick timber planks » 64 kg 

b) Self-weight of timber beam of assumed size 100 x 155 mm 

-46 kg 

Total dead load » 110 kg 

Dead load per cm length of beam » tj^a ** ^"28 Isg/cm 

A-4.2 Liveload —- It shall be calculated as given below: 
Intensity of liveload sa 56 kg/m' 

Total liveload » 224 kg 

Liveload per cm length of beam = 224/400 » 0*56 kg/cm 
Total load acting per cm length of beam «> 0*84 kg/cm 

AA3 Ciheck for Permissible Defection — In case of simply support 
condition, formula for calculating deflection is 

J 5 xwl* 

'" mEt 

where 

$ » maximum deflection occurring in beam in cm, and 
w s load per cm length in kg ( in this case 2 dead load + } 
liveload as given in b^.6.1 of IS : 883-1966* ). 



•Code of practice for deiiga of structural timber in building ( tt^ ntbim \, I Cflffte 
rtviied V 

fCode of practice for itructural safety of building: loading standaxdi ( miui ). 

n 
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/ Bs span of the beam in cm, 

E « modulus of elasticity in kg/cm*, and 

/ ««s moment of inertia of the section in cm* 

(breadth) x ( depth )» 
1'2 

Here w - 2 X 0-28 + 0-56 = 1-12 

Th«,for..- ddl«tion i - fe, ^ , ,2 W x'l jll fli' ( 1 W )' 

= 1*08 cm 

A-4J.1 Deflection allowed for stiffiiess of nailed laminated beam as 
given in 5 JK will be 1 /360 of the span 

Bs Ml cm 
Hence the beam is safe against ddlection. 
AAA COieck for Permissible Stresses in BencUag 

Maximum bending moment =« -g- 

where 

Wy ==■ the actual load per cm length of the beam. 

^. » . . ,. , 400 X 400 X 0-84 
Therefore, msupmum bending moment » g 

» 16800 kg cm 

Therefore, bending stress will be « iaq . 

« 41-93 kg/cm« 

This value is far less than the permissible value of fibre stress in 
bending. Hence die section u safe in bending. 

AfAAA This value is iar less than the permissible value of fibre stress in 
bending. Hence the section is safe in bending. 

12 



iM3 OmcIi for Pwmlttibto 9hm» Strttt-Maodmum horiiontal 
shear itress ( h, ) will be 

1-5X9 



where 

9 ■> vertical reaction in kg, 
h » breadth of beam in cnii and 
d « depth of beam in cm. 

Th«*fer« iL- 1-S X -84 X 200 
Therefore, h, - to x 15*5 

. tsB 1*63 kg/cm' at the lupporti. 
K4A»l This value if far lew than the permiflible value of 1 1 kg/em*. 

AiAJi^ Since the beam ii fiibricated nich that joints in individual planb 
occur at 40 cm intervab, the ihear itreii at the fint joint from the support 
ihall be checked at foUowi: 

Total shear at the 40 cm from the end 

» 0*84 X 200 X^ 

Area of the section resisting the shear i* 10 x 15'5 X 3/4 ' 

Therefore, maidmum shear stres» » ^'^ ^^ ^^^^ ^^^ ^^^ 

»1*73, which is less than the 
permissible value 

AAJiXl Hence the section 'b safe against shear. 

AAAJlJi Hence the section 100 x 155 mm is safe against beadiagi 
shear and deflection and hence adopted. 

AfAA Attnma^Mt oT Plnaln—Initial camber of 1/160 oC the span, 
that is, 400/160 » 25 mm at centre shall be provided through fiibrication. 

AAJS.I According to recommendations, 4 pUnb each 25 mm x 160 nm 
shall be used to form the required section oif 100 x 155 mm, and 5 mm 
diameter nails each 125 mm long shall be used. 

IS 
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A-4.6.1.1 Extra depth of plank 5 mm is sufficient in all cases where 
the length of plank is less than 200 cm, to give the desired camber. 5 mm 
is the tolerance in the depth of plank. 

AiASJZ Shear J/aiU — Maximum shear force occurring in a beam «> 168 kg 

Lateral strength value of shear in < kokko ' timber « 200 kg. 

A-4.6.2.1 Therefore one nail will be enough. 

AASJtJZ Prdvide minimum of four nails at 75 mm apart to take 
horizontal shear force as well as to keep the int^ty of planb as recom- 
mended. Nails near the joints shall be provided at 50 mm. This will 
provide adequate strength combined with stiffiiess within permissible limits. 
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